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HERBICIDAL 6-HETEROCYCLIC GROUP 
‘ SUBSTITUTED BENZOXAZINES 

The invention relates to new nitrogen-containing 
N-aryl-heterocycles, to several processes and to new 
intermediates for their preparation, and to their use as 
herbicides. 

It is already known that certain nitrogen-containing 
N-aryl-heterocycles have herbicidal properties (cf. for 
example, EP-A 61,741, EP-A 83,055 or EP-A 200,872). 
New nitrogen-containing N-aryl-heterocycles of the 

general formula (I) 

1 (l) 

R 0 I0 
Het N R2 

{at 
in which 

Het represents a heterocycle of the formula 

R1 represents hydrogen or halogen, 
R2 represents hydrogen or alkyl, 
R3 represents hydrogen or in each case optionally 

substituted alkyl, alkenyl, alkynyl, cycloalkyl, cy 
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2 
cloalkenyl, alkylsuphonyl, arylsulphonyl, alkylcarbonyl 
or alkoxycarbonyl, 
R4 and R5 independently of one another in each case 

represent hydrogen or alkyl, 
R6 and R7 independently of one another in each case 

represent hydrogen or alkyl or together represent a 
divalent alkanediyl radical, 
R3 represents hydrogen, alkyl or optionally substi 

tuted aryl, 
R9 represents hydrogen, halogen, alkyl or halogeno 

alkyl, 
R10 represents hydrogen, alkyl or halogenoalkyl or 
R9 and R10 together represent divalent alkanediyl, 
Rl1 represents hydrogen, halogen, alkyl or halogeno 

alkyl, ' 

R12 and R13 independently of one another represent 
hydrogen, alkyl, alkoxyalkyl, halogenoalkyl, alkenyl, 
halogenoalkenyl, alkynyl or halogenoalkynyl, or repre 
sent optionally substituted cycloalkyl, 

R14 represents hydrogen, alkyl, halogenoalkyl, alke 
nyl, halogenoalkenyl, alkynyl or halogenoalkynyl or 

R13 and R14 together represent divalent alkanediyl, 
X1 represents oxygen, a —CH1—- group or an 

—N-group, 

R8 

X2 represents nitrogen or a CH group, 
Zl represents oxygen or sulphur and 
n represents the number 0 or 1, have been found. 
The radicals (R1, R2, Het, etc.) which are de?ned in 

the active compounds of the formula (I) likewise have 
the meanings given in the compounds of the formula (I) 
for all de?ned ranges when they occur in the intermedi 
ates and precursors. This also applies correspondingly 
to those radicals which are mentioned several times in 
precursors and intermediates. 

Furthermore, it has been found that the new nitro 
gen-containing N-aryl-heterocycles of the formula (I) 
are obtained by one of the processes described below: 

(a) nitrogen-containing N-aryl-heterocycles of the 
formula (la) 

(la) 

R1 0 ]i0 
Hell N R2 

,‘v 
in which 

Het1 represents a hetercycle of the formula 

are obtained when anhydrides of the formula (II) 
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(II) 

in which 
A represents a radical of the formula 

R4 
R4 é 

; or R7/ R5 

R5 

are reacted with aminobenzoxazinones of the formula 

’ (III) 

R, 0 I0 (11]) 
HZN N R2 

I 
R3 

if appropriate in the presence of a‘diluent and if appro 
priate in the presence of a reaction auxiliary; 

(b) nitrogen-containing N-aryl-heterocycles of the 
formula (lb) 

l (lb) 

R 0 I0 
Hetz N R2 

,5; 
in which 

Het2 represents a heterocycle of the formula 

where 
X‘-2 represents oxygen or an 

—N-group 

R8 

are obtained when carboxylic esters of the formula (IV) 
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in which 
R15 represents a radical of the formula 

H 

and 
R16 represents alkyl, 

or acid addition salts thereof, 
are reacted with iso(thio)cyanates of the formula (V) 

if appropriate in the presence of a diluent and if appro 
priate in the presence of a reaction auxiliary; 

(c) nitrogen-containing N-aryl-heterocycles of the 
formula (Ic) 

1 (IO) 

R 0 I0 
l-Iet3 N R2 

1'13 
in which 

Het3 represents a heterocycle of the formula 

are obtained when compounds of the formulae (Vla) or 
(VIb) 

O 0 

|| R4 ll 

(cl-11)” I 0 f 0 7 R17 or R] 1 

O J<RI7 R5 0 J<RI7 
(Via) (“W 

in which 
R17 represents alkyl, preferably C1_4-alkyl, in particu 

lar methyl or ethyl, 
are reacted with isocyanates of the formula (Va) 

I 
R1 0 0 (Va) 
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in which - 

R3 has the meaning given above with the exception of 
hydrogen, 
if appropriate in the presence of a diluent and if appro 
priate in the presence of a reaction auxiliary; 

(d) nitrogen-containing N-aryl-heterocycles of the 
formula (Id) ' 

(Id) 1 

R 0 I0 
Het‘ N R2 

J13 
in which 

I-let4 represents a heterocycle of the formula 

Rll-l 

1 \ / 
R N 

where 
R9'1 represents hydrogen, alkyl or halogenoalkyl, or 

together with R10 represents a divalent alkanediyl radi 
cal, and 

R1]-1 represents hydrogen, alkyl or halogenoalkyl 
and 
R10 has the abovementioned meaning, 

are obtained when phenylhydrazines of the formula 

(v11) 

VII 

R1 0 IO ( ) 
HZN-'NH N R2 

| 
R3 

are reacted with 1,3-diketones of the formula (VIII) 

or with derivatives of these diketones, such as, for ex 
ample, enol ethers, enol esters, ketals, enol ether ketals, 
enamines or B-halogenovinyl ketones, if appropriate in 
the presence of a diluent and if appropriate in the pres 
ence of a reaction auxiliary; 

(e) nitrogen-containing N-aryl-heterocycles of the 
formula (Ie) . ' 

(1e) 

R1 0 I0 
I'Iet5 N R2 

,L; 
in which 

Het5 represents a heterocycle of the formula 
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R9-2 represents halogen, V 

are obtained when nitrogen-containing N-aryl-hetero 

cycles of the formula (If) 

, (10 

R11-R11 O I0 
N R2 

N | 
/ R3 
N 

RIO 

are reacted with a halogenating agent, if appropriate in 

the presence of a diluent; 
(f) nitrogen-containing N-aryl-heterocylces of the 

formula (I g) 

R1 0 

Her6 : N 
iv. 

in which 
Het6 represents a heterocycle of the formula 

(12) 0 

R2 

R9 

N- where 
1 \ l 

R N 

R“'2 represents halogen, 
are obtained when N-aryl-pyrazolinones of the formula 

(IX) 

R9 OR] o éo (IX) 

// 1 
N N R2 

N/ Ills 
R10 

are reacted with a halogenating agent, if appropriate in 

the presence of a. diluent and if appropriate in the pres 
ence of a reaction auxiliary; 

(g) nitrogen-containing N-aryl-heterocycles of the 
formula (Ih) 
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(1h) 

RI 0 I0 
Het7 N R2 

R3 

in which 
I-Iet7 represents a heterocycle of the formula 

0 
II 

N 

are obtained when phenyl hydrazides of the formula (X) 

are reacted with phosgene, if appropriate in the pres 
ence of a diluent and if appropriate in the presence of a 
reaction auxiliary; 

' (h) nitrogen-containing N-aryl-hetercycles of the 
formula (Ii) - 

(Ii) 1 

R 0 I0 
H618 N R2 

113 
in which 

Het8 represents a hetercycle of the formula 

A 

are obtained when phenylhydrazines of the formula 
(VII) 

N 
l 
R 

N. 
/ 

RIB N 

R1 0 (vii) 

I-hN-HN R2 
3 

are reacted with iminocarboxylic esters of the formula 

(XI) 

R13 0 (x1) 

in which 
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8 
R18 and R19 independently of one another in each 

case represent alkyl, if appropriate in the presence of a 

diluent; 
(i) nitrogen-containing N-aryl-heterocycles of the 

formula (Ij) 

(Ii) 1 0 

R I0 
I-Iet'9 N I R2 

,L3 
in which 

Het9 represents a heterocycle of the formula 

RM-l W 
\ N /\ 

)\ N 
Rl3 \ N/ 

in which 
RM-l represents alkyl, halogenoalkyl, alkenyl, haloge 

noalkenyl, alkynyl or halogenoalkynyl, 
are obtained when nitrogen-containing N-aryl-hetero 
cycles of the formula (Ii) 

1 0 (1i) 
0 R éO 

M l 
N N R2 

N/ ll‘; 
R13 

are reacted with alkylating agents of the formula (XII) 

RIM-E1 (x11) 

in which 
RM‘1 has the abovementioned meaning and 
El represents an electron-attracting leaving group, 

if appropriate in the presence of a diluent and if appro 
priate in the presence of a reaction auxiliary; 

(i) nitrogen-containing N-aryl-heterocycles of the 
formula (Ik) 

R1 0 /0 (In 

I 
Hello N R2 

,L3 
in which 

I-Ietl0 represents a heterocycle of the formula 

Rl4~2 ? 
\ N ’\ 

A N“ 
RIB-l \ N/ 

where 
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R134 and R1‘‘'2 together represent a divalent alkaned 
iyl radical, 
are obtained when amidrazones of the formula (XIII) 

5 
(XIII) R1 0 4o 

RlB-l 
l 

R14—1—NH-c=N-NH N R1 

:13 10 

are reacted with phosgene, if appropriate in the pres 
ence of a diluent and if, appropriate in the presence of a 
reaction auxiliary; 

(k) nitrogen-containing N-aryl-heterocycles of the 1-5 
formula (II) 

R1 . 0 ,0 (1‘) 
/ 

Het" N R2 

is 
in which 25 

I-IetH represents a heterocycle of the formula 

30 

0 

ll / 
N 

@ l N / 

are obtained when hydroxyisobenzofuranone, of the 35 
formula (XIV), 

0 
ll 

mo 
Ol-I 

(XIV) 

10 

R4 0 0 

|| R4 II 

N—: I N' 
R5 

II II 
R5 o 0 

lll" o R11 
R7—'C H R9 

N- or N 

Xl _] \/ ‘ \ / 
u R N 

o 

are obtained when nitrogen-containing N-aryl-hetero 
cycles of the formula (In) 

ojio 
N R2 
1-1 

Rl (1n) 

l-let12 

are reacted with alkylating or acylating agents of the 
formula (XVI) 

113-151 (XVI) 

in which 
R3 has the abovementioned meaning with the excep 

tion of hydrogen and 
E2 represents an electron-attracting leaving group, 

if appropriate in the presence of a diluent and if appro 
priate in the presence of a reaction auxiliary. 

Finally, it has been found that the new nitrogen-con 
taining N-aryl-heterocycles of the formula (I) have an 
excellent selectivity towards useful plants and excellent 
herbicidal properties. 
The saturated or unsaturated hydrocarbon chains in 

the de?nitions, such as', for example, alkyl, alkoxy, al 
kylsulphonyl, alkenyl, alkynyl, or cycloalkylalkyl, are 

5 in each case straight-chain or branched. 
is reacted with phenylhydrazines of the formula (VII) 

H2N—HN N 

,L; 
if appropriate in the presence of a diluent and if appro- 55 
priate in the presence of a reaction auxiliary; 

(l) nitrogen-containing N-aryl~heterocycles of the 
formula (Im) 

O (VII) 

50 

R2 

R! 0 IO (1m) 60 

Her": : N R2 
I 
R3 65 

in which 
I-Ietl2 represents a heterocycle of the formula 

Halogen generally represents fluorine, chlorine, bro 
mine or iodine. Halogen preferably represents ?uorine, 
chlorine or bromine, in particular ?uorine or chlorine. 

Preferred nitrogen-containing N-aryl-heterocycles of 
the formula (I) are those in which Het represents a 
heterocycle of the formula 
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-continued 
0 
ll 

(CH2)n I N 
\ 0 A0 

0 
" R9 Rll 

R4 

]|\/\ ‘N/ ; N", 
J\ / 

R5 O \o N 
R! 

O 0 

ll R14 ll 
0 /\ \N /\ 

N—, N- or 

12 \ / 11A / 
R N R- N 

0 
ll 

/ 

I 

R1 represents hydrogen or halogen, 
R2 represents hydrogen or alkyl having 1 to 4 carbon 

atoms, 
R3 represents hydrogen, alkyl having 1 to 8 carbon 

atoms, alkenyl having 2 to 8 carbon atoms, alkynyl 
having 3 to 8 carbon atoms, halogenoalkyl having 1 to 
8 carbon atoms and l to 17 identical or different halogen 
atoms, halogenoalkenyl having 2 to 8 carbon atoms and 
l to 15 identical or different halogen atoms, haloge 
noalkynyl having 3 to 8 carbon atoms and l to 13 identi 
cal or different halogen atoms, alkylsulphonyl, cyanoal 
kyl, alkoxyalkyl, alkylthioalkyl, halogenoalkoxyalkyl, 
alkoxyalkoxyalkyl, bis-(alkoxy)alkyl, bis-(alkylthio)al 
kyl, alkylcarbonyl, alkoxycarbonyl, alkylcarbonylalkyl, 
alkoxycarbonylalky] or alkoxyalkoxycarbonylalkyl, 
each of which has 1 to 8 carbon atoms in the individual 
alkyl moieties and where appropriate 1 to 9 identical or 
different halogen atoms, or represents cycloalkyl, cy 
cloalkenyl, cycloalkyloxycarbonylalkyl or cycloalky 
lalkyl, each of which has 3 to 7 carbon atoms in the 
cycloalkyl moiety and where appropriate 1 to 4 carbon 
atoms in the alkyl moiety and each of which is option 
ally monosubstituted or polysubstituted by identical or 
different substituents, suitable substituents in the cyclo 
alkyl moiety in each case being: halogen, and also alkyl 
or alkoxy, in each case having 1 to 4 carbon atoms, and 
R3 furthermore represents oxetanylalkyl, tetrahy 
drofuranylalkyl or tetrahydropyranylalkyl, each of 
which has 1 to 3 carbon atoms in the specific alkyl 
moieties and each of which is optionally substituted by 
alkyl having 1 to 4 carbon atoms, and also represents 
aralkyl which has 6 to 10 carbon atoms in the aryl moi 
ety and l to 4 carbon atoms in the alkyl moiety or aryl 
sulphonyl which has 6 to 10 carbon atoms, each of these 
aralkyl or arylsulphonyl substituents being optionally 
monosubstituted or polysubstituted by identical or dif 
ferent substituents, suitable aryl substituents in each 
case being: halogen, cyano, nitro, or alkyl, alkoxy, al 
kylthio or alkoxycarbonyl, each of which has 1 to 4 
carbon atoms, or halogenoalkyl, halogenoalkoxy or 
halogenoalkylthio, each of which has 1 to 4 carbon 
atoms and l to 9 identical or different halogen atoms, 
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12 
R4 and R5 independently of one another in each case 

represent hydrogen or alkyl having 1 to 4 carbon atoms, 
R6 and R7 independently of one another in each case 

represent hydrogen or alkyl having 1 to 4 carbon atoms, 
or together represent a divalent alkanediyl radical hav 
ing 2 to 7 carbon atoms, 
R8 represents hydrogen, or alkyl having 1 to 4 carbon 

atoms, or represents phenyl which is optionally mono 
substituted or polysubstituted by identical or different 
substituents, suitable substituents being: halogen, cyano, 
nitro or alkyl, alkoxy or alkylthio, each of which has 1 
to 4 carbon atoms, and halogenoalkyl, halogenoalkoxy 
or halogenoalkylthio, each of which has 1 to 4 carbon 
atoms and l to 9 identical or different halogen atoms, 
and 
R9 represents hydrogen, fluorine, chlorine, bromine, 

iodine, alkyl having 1 to 6 carbon atoms, or halogenoal 
kyl having 1 to 4 carbon atoms and l to 9 identical or 
different halogen atoms, or 
R10 represents hydrogen, alkyl having 1 to 6 carbon 

atoms, or halogenoalkyl having 1 to 4 carbon atoms and 
1 to 9 identical or different halogen atoms, or 
R9 and R10 together represent a divalent alkanediyl 

radical having 2 to 6 carbon atoms, 
R11 represents hydrogen, fluorine, chlorine, bromine, 

iodine, alkyl having 1 to 6 carbon atoms, or halogenoal 
kyl having 1 to 4 carbon atoms and 1 to 9 identical or 
different halogen atoms, 

R12 represents hydrogen, alkyl having 1 to 6 carbon 
atoms, alkenyl having 3 to 6 carbon atoms, alkynyl' 
having 3 to 6 carbon atoms, halogenoalkyl having 1 to 
4 carbon atoms and l to 9 identical or different halogen 
atoms, halogenoalkenyl having 3 to 6 carbon atoms and 
l to 5 identical or different halogen atoms, haloge 
noalkynyl having 3 to 6 carbon atoms and l to 5 identi 
cal or different halogen atoms, or alkoxyalkyl having 1 
to 4 carbon atoms in each of the individual alkyl moi 
eties, or represents cycloalkyl which has 3 to 7 carbon 
atoms and which is optionally monosubstituted or poly 
substituted by identical or different substituents, suitable 
substituents being halogen, or alkyl or alkoxy each of 
which has 1 to 4 carbon atoms, 

R13 represents hydrogen, alkyl having 1 to 6 carbon 
atoms, alkenyl having 3 to 6 carbon atoms, alkinyl hav 
ing 3 to 6 carbon atoms, halogenoalkyl having 1 to 4 
carbon atoms and l to 9 identical or different halogen 
atoms, halogenoalkenyl having 3 to 6 carbon atoms and 
l to 5 identical or different halogen atoms, halogenoalk 
inyl having 3 to 6 carbon atoms and l to 5 identical or 
different halogen atoms, or alkoxyalkyl having 1 to 4 
carbon atoms in each of the individual alkyl moieties, or 
represents cycloalkyl which has 3 to 7 carbon atoms 
and which is optionally monosubstituted or polysub 
stituted by identical or different substituents, suitable 
substituents being halogen or alkyl or alkoxy each of 
which has 1 to 4 carbon atoms, and 
R14 represents hydrogen, alkyl having 1 to 6 carbon 

atoms, alkenyl having 3 to 6 carbon atoms, alkynyl 
having 3 to 6 carbon atoms, halogenoalkyl having 1 to 
4 carbon atoms and l to 9 identical or different halogen 
atoms, halogenoalkenyl having 3 to 6 carbon atoms and 
l to 5 identical or different halogen atoms, or haloge 
noalkynyl having 3 to 6 carbon atoms and l to 5 identi 
cal or different halogen atoms, or 

R13 and R14 together represent a divalent alkanediyl 
radical having 2 to 6 carbon atoms, 
X1 represents oxygen, a CH2 group or a 
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—N-group, 

R8 

X2 represents nitrogen or a CH group, 
Zl represents oxygen or sulphur and 
n represents the number 0 or 1. 
Particularly preferred nitrogen-containing N-aryl 

heterocycles of the formula (I) are those in which Het 
represents a heterocycle of the formula 

in particular a heterocycle of the formula 

R4 0 o 
I! ll 

X2 /\ 
N_; | N 

N \/ 
I! ll 

R5 - N 21 

o R9 R" 
II 

N 

A or /N % 
o 0 N 

R10 

R1 represents hydrogen, ?uorine, chlorine, or bro 
mine, ' 

R2 represents hydrogen, methyl or ethyl, 
R3 represents methyl, ethyl, n- or i-propyl, n-, i-, s-, or 

t-butyl, or represents allyl or propargyl, or represents in 
each case straight-chain or branched pentyl, hexyl, 
butenyl, pentenyl, hexenyl, butynyl, pentynyl, or hexy 
nyl, and furthermore represents halogenoalkyl having 1 

V to 4 carbon atoms or halogenoalkenyl having 3 to 5 
carbon atoms and in each case 1 to 8 identical or differ 
ent halogen atoms, in particular ?uorine, chlorine or 
bromine, or represents cyanoalkyl, alkoxyalkyl, alkyl 
thioalkyl, alkylsulphonyl, halogenoalkoxyalkyl, alkox 
yalkoxyalkyl, alkylcarbonyl, alkoxycarbonyl, alkylcar 
bonylalkyl, alkoxycarbonylalkyl or alkoxyalkoxycarbo 
nylalkyl, each of which has 1 to 5 carbon atoms in the 
individual alkyl moieties, furthermore represents cyclo 
propylmethyl, cyclopentylmethyl, cyclohexylmethyl, 
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14 , 

cyclopropyloxycarbonylmethyl, cyclopentyloxycar~ 
bonylmethyl, cyclohexyloxycarbonylmethyl, cyclopro 
pyl, cyclopentyl or cyclohexyl, each of which is option 
ally monosubstituted to trisubstituted by identical or 
different substituents from the series comprising methyl, 
methoxy, ?uorine or chlorine, or represents oxetanyl 
methyl, oxetanylethyl, tetrahydrofuranylmethyl, tet 
rahydrofuranylethyl, tetrahydropyranylmethyl or tet 
rahydropyranylethyl, each of which is optionally sub 
stituted by methyl and/or ethyl, or represents benzyl or r 
phenylethyl, each of which is optionally monosubstitu 
ted to trisubstituted by identical or different substitu 
ents, suitable substituents in each case being: ?uorine, 
chlorine, bromine, cyano, nitro, methyl, ethyl, n- or 
i-propyl, n-, i-, s- or t-butyl, methoxy, ethoxy, n- or 
i-propoxy, methylthio, ethylthio, methoxycarbonyl, 
ethoxycarbonyl, tri?uoromethyl, tri?uoromethoxy or 
tri?uoromethylthio, 
R4 and R5 independently of one another in each ‘case 

represent hydrogen, methyl, ethyl or n- or i-propyl, 
R6 and R7 independently of one another in each case 

represent hydrogen, methyl, ethyl or n- or i-propyl or 
together represent a divalent alkanediyl radical having 
2 to 5 carbon atoms, 
R8 represents hydrogen, methyl, ethyl or n- or i-pro 

pyl, or represents phenyl which is optionally monosub 
stituted to trisubstituted by identical or different substit 
uents, suitable substituents being: ?uorine, chlorine, 
bromine, cyano, nitro, methyl, ethyl, n- or i-propyl, n-, 
i-, s- or t-butyl, methoxy, ethoxy, n- or i-propoxy, meth 
ylthio, tri?uoromethyl, tri?uoromethoxy or tri 
?uoromethylthio, 
R9 represents hydrogen, ?uorine, chlorine, bromine, 

methyl, ethyl, n- or i-propyl, n-, i-, s- or t-butyl, ?uoro 
methyl, di?uoromethyl, tri?uoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, di?uorochloromethyl 
or dichloro?uoromethyl, and 

R10 represents hydrogen, methyl, ethyl, n- or i-pro 
pyl, n-, i-, s- or t-butyl, ?uoromethyl, di?uoromethyl, 
tri?uoromethyl, chloromethyl, dichloromethyl, trichlo 
romethyl, di?uorochloromethyl or dichloro 
?uoromethyl, or 
R9 and R10 together represent a l,3-propanediyl radi 

cal, a 1,4-butanediyl radical or a 1,5-pentanediyl radical, 
R11 represents hydrogen, ?uorine, chlorine, bromine, 

methyl, ethyl, n- or i-propyl, n-, i-, s- or t-butyl, ?uoro 
methyl, di?uoromethyl, tri?uoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, di?uorochloromethyl 
or dichloro?uoromethyl, 

R12 represents hydrogen, methyl, ethyl, n- or i-propyl 
or n-, i-, s- or t-butyl, or methyl, ethyl or t-butyl, each of 
which is monosubstituted, disubstituted or trisubstituted 
by ?uorine and/or chlorine, or represents allyl, n- or 
i-butenyl, chloroallyl, dichloroallyl, propargyl, chloro 
propargyl or methoxymethyl, or represents cyclopro 
pyl, cyclopentyl or cyclohexyl, each of which is option 
ally monosubstituted to pentasubstituted by identical or 
different substituents from the series comprising ?uo 
rine, chlorine, methyl and/or methoxy, 
X1 represents oxygen, a CH; group or an 

—N-group, 

R8 

X2 represents nitrogen or a CH group, and 
ZI represents oxygen or sulphur. 
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In all instances Het is particularly preferably 

R4 

N-— or 

R5 

R4 and R5 representing hydrogen or methyl. 
R1 in the general formulae preferably represents fluo 

nne. - 

R2 in the general formulae preferably represents hy- 15 

R3 in the general formulae preferably represents hy 
drogen, propargyl, cyanomethyl, cyanoethyl, methyl 
sulphonyl, ethylsulphonyl, methoxycarbonyl or me 
thoxyethoxycarbonyl. , 

If, for example, 3,4,5,6-tetrahydrophthalic anhydride 
and 6-amino-7-?uoro-4-propargyl-3H-l,4-benzoxazin 
2(4H)-one are used as starting substances, the course of 
the reaction of process (a) according to the invention 
may be represented by the following equation: 

20 

25 

O 40 
—HZO 1 € 30 

N 
I 
CHZCECH 

O 

I 
H CHZCE CH 
0 40 

If, for example, ethyl Z-piperidinylcarboxylate and 
4-propargyl-3H-l,4-ber:zoxazin-2(4H)-on-6-yl isocya 
nate are used as starting substances, the course of the 
reaction of process (b) according to the invention may 45 
be represented by the following equation: 

+ 

N 

I, o 
0 o / 55 

Q 1/ _CZH5OH 
O=C=N N 

l 
CHZCECH 

60 

O jéQ 
N 
I 

0 
II 

N 
N U; CHZECH 

o 

16 
If, for example, 2,2-dimethyl-4,5,6,7,8-hexahydr0 

cyclohexa-1,3-dioxin-4-one and 4-propargyl-3H-l,4 
benzoxazin-2(4l—I)-on-6-yl isocyanate are used as start 

ing substances, the course of the reaction of process (6) 
according to the invention may be represented by the 

following equation: 

0 
II 

0 
II 

N 

cnzcz cn A 
O 0 

If, for example, 7-fluoro-3H-1,4-benzoxazin 
2(4H)-on-6-yl-hydrazine and acetylacetone are used as 

starting substances, the course of the reaction of process 
(id) according to the invention may be represented by 
the following equation: 

If for example, 6-(3,5-dimethylpyrazol-l-yl)-4-pro 
pargyl-7-?uoro-3H-l,4-benzoxazin-2(4H)-one is used as 

the starting compound and sulphuryl chloride as the 
halogenating agent, the course of the reaction of pro 

cess (e) according to the invention may be represented 
by the following equation: 
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CH3F 

N o 

/ —SO;/—HC1 
N =0 + 502C]; -—-——> 

CH3 N 
l 
cm-c-cn 

c1 CH3}: 

N o 
/ 
N = 

CH3 N 
I 
CHr-CECH 

If, for example, (7-?uoro-4-propargyl-3H-1,4-benzox 
azin-2-(4I-l)-on-6-yl)-4H-pyrzolin-5-one is used as the 
starting compound and phosphorus oxychloride in the 
presence of triphenylphosphane as the halogenating 
agent, the course of the reaction of process (f) accord 
ing to the invention may be represented by the follow 
ing equation: 

0 F 
// 

/N O + POCl3/P(CoH5)3 —% 

N >=0 
N 
| 
CHz-CE CH 

Cl F 

N O 
. / 

. N >=O 

T 
CHZCECH 

If, for example, N-pivaloyl-N'-(7-?uoro-4-propargyl 
3H-l,4-benzoxazin-2(4)-on-6-yl)-hydrazine is used as 
the starting compound, the course of the reaction of 
process (g) according to the invention may be repre4 
sented by the following equation: 

UI 

10 

20 

30 

35 
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-continued 

0 F 

o 4 
COC]; i919 /N o 

N =0 

(CI-mac N / 
l 

If, for example, 7-fluoro-3I-I-l,4-benzoxazin-2(4)-on 
6-yl)-hydrazine and ethyl N-ethoxycarbonyl-2,2-dime 
thylpropaneimidate are used as starting substances, the 
course of the reaction of process (h) according to the 
invention may be represented by the following equa 
tion: 

If, for example, (7-fluoro-4-propargyl-3H-1,4-benzox 
azin-2(4)-on-6-yl)-3-t-butyl-4H-l,2,4-triazolin-5-one and 
methyl iodide are used as starting substances, the course 
of the reaction of process (i) according to the invention 
may be represented by the following equation: 

Cl-h-CE CH 

F 
0 

"3C ll 
\ /\ 
N N 0 

I 
k N : 

(CHs)3C 

‘f 
CHz-CE. CH 

If, for example, piperidin-2one-(7-?uoro-4-methyl 
3H-1,4-benzoxazin-2(4)-on-6-yl)-hydrazone is used as 
the starting compound, the course of the reaction of 



5,108,483 
19 

process (i) according to the invention may be repre 
sented by the following equation: 

F 

< >=N—NH O 

N =0 + 
\ . 

. H N 

1 
CH3 

coclz :llicla 

VP 0 éo 
O . .. j 

l | 
N CH3 

If, for example, tetrahydro-hydroxy-isobenzofuran 
and 4-propargyl-3H-1,4-benzoxazin-2(4)-on-6-yl) 
hydrazine are used as the starting compounds, the 
course of the reaction of process (k) according to the 
invention may be represented by the following equa 
tion: 

0 
II 

o +l-l2N—N1-l 0 __.> 

on I? / 
CH3—CECH 

0 o 
/ 

O / 

I! 
N N 
l l 
N Cl-h-CECH 

If, for example, (7-?uoro-3H-1,4-benzoxazin-2(4)-on 
6-yl)-3-t-butyl-4-methyl-4H-1,2,4-triazolin-5-one and 
propargyl bromide are used as the starting substances, 
the course of the reaction of process (1) according to the 
invention may be represented by the following equa 
tiOn: 

F 
0 

"3C II 
\ /\ 
N I? O 
2': N =0 + 

(CH3)3C 
N 
H 
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-continued 

F 
0 

"3C I1 
\ /\ 
N N O 

l 
a N = 

(CHJDC 

i“ 
Cit-CE CH 

The anhydrides of the formula (II) required as start 
ing substances for carrying out process (a) according to 
the invention are known or can be obtained in analogy 
to known processes (cf., for example, Gazz. chim. Ital. 
57, 300-311 [1927]; DE-OS (German Published Speci? 
cation) 3,644,222; J. Org. Chem. 51, 4150-4158 [1986]; 
Tetrahedron Lett. 25, 6027-6030 [1984]; J. Org. Chem. 
42, 4162-4164 [1977]; Liebigs Ann. Chem. 1977, 
772-790; Tetrahedron 25, 4099-4108 [1969]; JP 
43/9046). 
The aminobenzoxazinones of the formula (III) which 

are furthermore required as starting substances for car 
rying out process (a) according to the invention were 
hitherto unknown and are likewise a subject of the 
invention. 
They are obtained when 2-nitrophenols of the for 

mula (XVII) 

R1 (XVII) 

OH 

NO; 

in which ' 

R1 represents hydrogen or halogen, are reacted in a 
?rst step with derivatives of the glycolyl chloride of the 
general formula 

(XVIII) 

in which 
E1 represents an electron-attracting leaving group, in 

the presence of a diluent such as, for example, toluene, 
and if appropriate in the presence of a reaction auxiliary 
such as, for example, triethylamine, at temperatures 

, between -30° C. and 120° C., and the resulting glycolic 
esters of the formula (XIX) 

R1 (XIX) 

oIo OzN R1 0121 

are reduced in a second step either with molecular hy 
drogen in the presence of a noble metal catalyst such as, 
for example, Pd/C, in a diluent such as, for example, 
tetrahydrofuran, and the product is subsequently cy 
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clized under acid catalysis, or they are cyclized directly 
in dilute acid, such as, for example, acetic acid, under 
reductive conditions at temperatures between 20° and 
150° C. 
The resulting benzoxazinones of the formula (XX) 

GIG 
N R2 
R 

R1 (XX) 

are then nitrated in a customary manner using nitric 
acid in sulphuric acid, and the product is subsequently 
reduced, likewise in a generally customary manner, 
using a reactant such as, for example, iron in acetic acid. 
The carboxylic esters of the formula (IV) required as 

starting substances for carrying out process (b) are gen 
erally known compounds of organic chemistry or can 
be obtained in analogy to known processes (cf., for 
example, US. Pat. No. 4,730,006. Pestic. Sci. 16, 
277-286 [1985]; Chem. Pharm. Bull. 32, 3934-3944 
[1984]; Liebigs Ann. Chem. 1983, 1133-1151; Synthesis 
1981, 915-917; Tetrahedron Lett. 22, 2485-2486 [1981]; 
Chem. Ber. 111, 1058-1076 [1978]; Angew. Chem. 89, 
344-345 [1977]; Chem. Ber. 110, 942-947 [1977]; Chem. 
Lett. 1976, 1095-1096; Angew. Chem. 88, 295-296 
[1976]; DE 2,058,012; Bull. chem. Soc. Japan 44, 
474-477 [1971]; .l. chem. Soc. Perkin I. 1987, 877-884; 
DE 3,702,943; DE 2,33l,549;. J. Heterocycl. Chem. 6, 
181-185, [1969]). 

In this formula (IV), R15 preferably represents a radi 
cal of the formula 

(1 /\ N 
l 
H 

c 

R6/ \R7 
X1‘2 represents oxygen or a 

group and 
R16 preferably represents straight-chain or branched 

alkyl having 1 to 4 carbon atoms, in particular methyl or 
ethyl. 
The iso(thio)cyanates of the formula (V) or (Va) 

furthermore required for carrying out process (b) or (c) 
can be obtained in analogy to known processes (cf., for 
example, FR 2,003,438; ZA 67/3761 or CA70: 67 955d; 
EP-A 105,991; EP-A 67,689 or GB 1,336,871 and the 
Preparation Examples), for example when amines of the 
formula (III) 
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III 

R] 0 IO ( ) 
HZN N R2 

,1} 
in which 
R3 has the abovementioned meaning with the excep 

tion of hydrogen, 
are reacted with phosgene, thiophosgene or diphosgene 
(Cl3C-—0—CO-Cl), if appropriate in the presence of a 
diluent, such as, for example, toluene, at temperatures 
between 20° C. and 120° C. 
The compounds of the formula (V Ia) or (VIb) re 

quired as starting substances for carrying out process (0) 
are generally known compounds and can be prepared 
by processes known per se (cf. Chem. Ber. 105 (1972), 
137-149; J'. Am. Chem. Soc. 74 (1952), 6305-6406; loc. 
cit. 75 (1953), 5400-5402; DE-OS (German Published 
Speci?cation) 1,957,312). 
The phenylhydrazines of the formula (VII) required 

as starting substances for carrying out processes (d), (h) 
and (k) were hitherto unknown and are likewise a sub 
ject of the present invention. 

In formula (VII), R9'1 and R10-1 independently of one 
another preferably represent hydrogen, Cl-Cé-alkyl or 
halogeno-C1-C4-alkyl, in particular hydrogen, methyl, 
ethyl, n- or iso-propyl, n-, iso-, sec.- or tert-butyl or 
halogenomethyl having 1 to 3 identical or different 
halogen atoms, or R9‘1 and R10-1 together represent a 
divalent alkanediyl radical having preferably 2 to 6 
carbon atoms, in particular a 1,3-propanediyl radical, a 
1,4-butanediyl radical or a 1,5-pentanediyl radical. 
The phenylhydrazines of the formula (VII) are ob 

tained when amino-benzoxazinones of the formula (III) 

(111) 

H 
HZN N R1 

,1; 
are initially diazotized in a customary manner using 
sodium nitrite in the presence of an acid, such as, for 
example, hydrochloric acid, and the product is subse 
quently reduced, likewise in a generally customary 
manner, using a reducing agent such as, for example, 
tin(II) chloride. . 
The compounds of the formula (III) and (VII) may be 

named together in a joint formula (IIIa): 

n 

R1 0 I0 (I a) 
U N R2 

[a 
in which 
U represents —NH2 or —NI-I-—NH2. 

_ The 1,3-diketones of the formula (VIII) which are 
furthermore required as starting substances for carrying 
out process (d), and derivatives of these diketones, such 
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as, for example, enol ethers, enol esters, ketals, enol 
ether ketals, enamines or B-halogenovihyl ketones, are 
generally known compounds of organic chemistry. 

In formula (VIII), R11-1 preferably represents hydro 
gen, C1-C6-3lkY] or halogeno-C1-C4-alkyl, in particular 
hydrogen, methyl, ethyl, n- or iso-propyl, n-, iso-, sec. 
or tert.-butyl, or halogenomethyl having 1 to 3 identical 
or different halogen atoms, in particular fluorine or 
chlorine. 
The nitrogen-containing N-aryl-heterocycles of the 

formula (If) required as starting substances for carrying 
out process (e) are compounds according to the inven 
tion and can be obtained with the aid of processes (d) 
and (1) according to the invention. 
The N-aryl-pyrazolinones of the formula (IX) re 

quired as starting substances for carrying out process (1‘) 
according to the invention were hitherto unknown and 
are likewise a subject of the present invention. 
They are obtained when B-ketoesters of the formula 

(XXI) 

R9 

in which 
R represents alkyl, in particular methyl or ethyl, are 

reacted with phenylhydrazines of the formula (VII) 

(vn) 

OI 0 R1 
R: N NH-N-Hg 

if appropriate in the presence of a diluent, such as, for 
example, ethanol, and if appropriate in the presence of a 
reaction auxiliary, such as, for example, sulphuric acid, 
at temperatures between 20° C. and 120° C. 
The B-ketoesters of the formula (XXI) are generally 

known compounds of organic chemistry. 
The phenyl hydrazides of the formula (X) required as 

starting substances for carrying out process (g) were 
hitherto unknown and are likewise a subject of the 
present invention. 
They are obtained when phenylhydrazines, of the 

formula (XII) 

11) 

R1 0 IO (v 
H2N-I-IN N R2 

1,. 
are reacted with acylating agents of the formula (XXII) 

Rl2__c_E3 (XXII) 
ll ' 
0 

in which 
E3 represents an electron-attracting leaving group, 

preferably halogen, or represents a radical 

1O 
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‘where 
R12 has the abovementioned meaning and represents, 

in particular, chlorine, if appropriate in the presence of 
a diluent, such as, for example, dichloromethane, and if 
appropriate in the presence of a reaction auxiliary, such 
as, for example, triethylamine, at temperatures between 
—20° C. and +60° C. 
Acylating agents of the formula (XXII) are generally 

known compounds of organic chemistry. 
The iminocarboxylic esters of the formula (XI) re 

quired as starting substances for carrying out process 
(h) are known or can be obtained in analogy to known 
processes (cf., for example, Chem. Ber. 119, 2444-2457 
[1986]; Bull. chem. Soc. Jpn. 55, 3943-3944 [1982]; 
Chem. Lett. 1982, 1015-1016; Chem. Lett. 1978, 
1403-1404; J. Amer. Chem. Soc. 95, 3957-3963 [1973]; 
J. Org. Chem. 36, 3251-3252 [1971]. 

In formula (XI), R18 and R19 independently of one 
another preferably represent C1—C4-alkyl, in particular 
methyl or ethyl. 
The nitrogen-containing N-aryl-heterocycles of the 

formula (Ii) required as starting substances for carrying 
out process (i) are compounds according to the inven 
tion and can be obtained with the aid of process (h) 
according to the invention. 
The alkylating agents of the formula (XII) further 

more required as starting substances are generally 
known compounds of organic chemistry. 

In formula (XII), R144 preferably represents C1-C6 
alkyl, C3-C6-alkenyl, C3-C6-alkynyl, halogeno-C1-C4 
alkyl having 1 to 9 identical or different halogen atoms, 
halogeno-C3--C6-alkenyl having 1 to 5 identical or dif 
ferent halogen atoms, or ha1ogeno-C3-C6-alkyny1 hav 
ing 1 to -5 identical or different halogen atoms R14“1 in 
particular represents methyl, ethyl, n- or i-propyl or n-, 
i-, s- or t-butyl, or represents methyl, ethyl or t-butyl, 
each of which is monosubstituted, disubstituted or tri 
substituted by ?uorine and/or chlorine, or represents 
allyl, n- or i-butenyl, chloroallyl, dichloroallyl, propar 
gyl or chloropropargyl. 
E1 preferably represents halogen, in particular chlo 

rine, bromine or iodine, or represents in each case op 
tionally substituted alkylsulphonyloxy, alkoxysul 
phonyloxy or arylsulphonyloxy, such as, for example, 
methanesulphonyloxy, tri?uoromethanesulphonyloxy, 
methoxysulphonyloxy, ethoxysulphonyloxy or p 
toluenesulphonyloxy. ' 

The amidrazones of the formula (XIII) required as 
starting substances for carrying out process 0) l accord 
ing to the invention were hitherto unknown. 

R13‘1 and R14“2 together represent, preferably, a diva 
lent alkanediyl radical having 2 to 6 carbon atoms, in 
particular a 1,3-propanediyl radical, a 1,4-butanediyl 
radical or a 1,5-pentanediyl radical. 
The amidrazones of the formula (XIII) are obtained 

in analogy to known processes (cf., for example, US. 
Pat. No. 4,080,192 or DE-OS (German Published Speci 
?cation) 1,957,783) when lactams of the formula 
(XXIII) 
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are reacted, in a ?rst step, with a halogenating agent, 
such as, for example, phosphorus oxychloride, thionyl 
chloride or phosgene, if appropriate in the presence of a 
diluent, such as, for example, ethanol or dioxane, and if 
appropriate in the presence of a reaction auxiliary, such 
as, for example triethylamine or pyridine, at tempera 
tures between 0° C. and 50° C., and the resulting chlo 
roimides of the formula (XXIV) 

R14-2_N=C_R13-1 (XXIV) 

C1 

are reacted with phenylhydrazines of the formula (VII) 

0 

I 
N 

R1 O (VII) 

if appropriate in the presence of a diluent, such as, for 
example, ethanol, and if appropriate in the presence of a 
reaction auxiliary, such as, for example, triethylamine 

’ or pyridine, at temperatures between 0° C. and 80° C. 
Lactams of the formula (XXIII) are generally known 

compounds of organic chemistry. 
Hydroxyisobenzofuranone, of the formula (XIV), 

which is required as a starting substance for carrying 
out process (k) according to the invention, is a generally 
known compound of organic chemistry. 
The nitrogen-containing N-aryl-heterocycles of the 

formula (In) required as starting substances for carrying 
out process (1) are compounds according to the inven 
tion and can be obtained with the aid of processes (a) to 
(k) according to the invention. 
The alkylating or acyclating agents of the formula 

(XVI) which are furthermore required are known com 
pounds of organic chemistry. E2 preferably represents 
halogen, in particular chlorine, bromine or iodine, or 
represents in each case optionally substituted alkylsul 
phonyloxy having preferably 1 to 4 carbon atoms, al 
koxysulphonyloxy having preferably 1 to 4 carbon 
atoms or arylsulphonyloxy having preferably 6 to 10 
carbon atoms, such 'as, in particular, methanesul 
phonyloxy, tri?uoromethanesulphonyloxy, methox 
ysulphonyloxy, ethoxysulphon-yloxy or p-toluenesul 
phonyloxy. 

Suitable diluents for carrying out process (a) accord 
ing to the invention are inert organic solvents These 
include, in particular, aliphatic, alicyclic or aromatic, 
optionally halogenated hydrocarbons, such as, for ex 
ample, benzine, benzene, toluene, xylene, chloroben 
zene, petroleum ether, hexane, cyclohexane, dichloro 
methane, chloroform or carbon tetrachloride, ethers, 
such as diethyl ether, dioxane, tetrahydrofuran, ethyl 
ene glycol dimethyl ether or ethylene glycol diethyl 
ether, ketones, such as acetone or butanone, nitriles, 
such as acetonitrile or propionitrile, amides, such as 
dimethylformamide, dimethylacetamide, N-methylfor 
manilide, N-methylpyrrolidone or hexamethylphos 
phoric triamide, esters, such as ethyl acetate, sulphox 
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ides, such as dimethyl sulphoxide, or carboxylic acids, 
such as acetic acid or propionic acid. 

If appropriate, process (a) according to the invention 
can be carried out in the presence of a suitable reaction 
auxiliary. Auxiliaries which are preferably used are 
inorganic or organic acids, such as, for example, acetic 
acid or p-toluenesulphonic acid, anhydrides, such as, for 
example, acetic anhydride, or acid chlorides, such as 
acetyl chloride. It, is also possible to use other custom 
ary water-eliminating agents, such as, for example, 
N,N’-dicyclohexylcarbodiimide, or customary acyla 
tion catalysts, such as, for example, 4-(N,N-dime 
thylamino)-pyridine, as reaction auxiliaries. 
When carrying out process (a) according to the in 

vention, the reaction temperatures can be varied within 
a substantial range. In general, the process is carried out 
at temperatures between 20° C. and 180° C., preferably 
at temperatures between 50° C. and 150° C. 
For carrying out process (a) according to the inven 

tion, 1 to 1.5 moles, preferably 1 to 1.2 moles, of amino 
benzoxazinone of the formula (III) and if appropriate 
0.01 to 1.2 moles, preferably 0.1 to 1 mole, of reaction 
auxiliary are generally employed per mole of anhydride 
of the formula (II). The reaction is carried out and the 
reaction products are worked up and isolated by gener 
ally customary methods (cf. also the Preparation Exam 
ples). 

Suitable diluents for carrying out process (b) accord 
ing to the invention are inert inorganic solvents. These 
include, in particular, aliphatic, alicyclic or aromatic, 
optionally halogenated hydrocarbons, such as, for ex 
ample, benzine, benzene, toluene, xylene, chloroben 
zene, dichlorobenzene, petroleum ether, hexane, cyclo 
hexane, dichloromethane, chloroform and carbon tetra 
chloride, ethers, such as diethyl ether, dioxane, tetrahy 
drofuran or ethylene glycol dimethyl ether or ethylene 
glycol diethyl ether, nitriles, such as acetonitrile or 
propionitrile, amides, such as dimethylformamide, di 
methylacetamide, N-methylformanilide, N-methylpyr 
rolidone or hexamethylphosphoric triamide, or alco 
hols, such as methanol, ethanol or propanol. 

If appropriate, process (b) according to the invention 
is carried out in the presence of a suitable reaction auxil 
iary. Suitable reaction auxiliaries are all customary inor 
ganic or organic bases. These include, for example, 
alkali metal hydroxides, such as sodium hydroxide or 
potassium hydroxide, alkali metal carbonates, such as 
sodium carbonate, potassium carbonate or sodium hy 
drogen carbonate, and also tertiary amines, such as 
triethylamine, N,N—dimethylaniline, pyridine, N,N 
dimethylaminopyridine, diazabicyclooctane (DABCO), 
diazabicyclononene' (DBN) or diazabicycloundecene 
(DBU). 
When carrying out process (b) according to the in 

_vention, the reaction temperatures can be varied within 
a substantial range. In general, the process is carried out 
at temperatures between 0° C. and 150“ C., preferably at 
temperatures between 20° C. and 120° C. 
For carrying out process (b) according to the inven~ 

tion, 0.5 to 5 moles, preferably 0.8 to 1.5 moles, of iso( 
thio)cyanate of the formula (V) and if appropriate 1 to 
10 moles, preferably 1 to 5 moles, of reaction auxiliary 
are generally employed per mole of carboxylic ester of 
the formula (IV) or of a corresponding acid addition 
salt. It is also possible here to prepare the iso(thio)cya 
nates of the formula (V) in a preceding reaction directly 
in the reaction vessel from amines of the formula (III) 
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and phosgene, thiophosgene or diphosgene 
(Cl3C—-O--CO——CI), and to react the products further 
with the carboxylic esters of the formula (IV) without 
isolation in a "one-pot process”. 
The reaction is carried out and the reaction products 

are worked up and isolated by generally customary 
methods (cf. also the Preparation Examples). 

If appropriate, process (0) according to the invention 
is carried out using diluents. Suitable diluents are prefer 
ably high-boiling, inert organic solvents. These mainly 
include optionally halogenated hydrocarbons, such as 
decalin, tetralin, toluene, xylene, furthermore chloro 
benzene and l,2-dichlorobenzene, and also mesitylene. 

In process (c) according to the invention, the reaction 
temperatures can be varied over a substantial range. In 

' general, the process is carried out at temperatures be 
tween ,80“ C. and 250° C., preferably at temperatures 
between 120° C. and 220° C. 

Process (c) according to the invention is generally 
carried out under atmospheric pressure. However, it is 
also possible to carry out the process under elevated or 
reduced pressure. , 

For carrying out process (0) according to the inven 
tion, the speci?cally required starting substances are 
generally employed in approximately equimolar 
amounts. However, it is also possible to use one of the 
two speci?cally employed components in a substantial 
excess. In general, the reactions are carried out in a 
suitable diluent-however, if appropriate, also without 
a diluent-and the reaction mixture is stirred at the 
speci?cally required temperature. Working-up in pro 
cess (c) according to the invention is carried out in each 
case by customary methods. 

Suitable diluents for carrying out processes (d) and 
(k) according to the invention are inert organic sol 
vents. These include, in particular, aliphatic or aro 
matic, optionally halogenated hydrocarbons, such as, 
for example, benzine, benzene, toluene, xylene, chloro~ 
benzene, petroleum ether, hexane, cyclohexane, dichlo 
romethane, chloroform and carbon tetrachloride, 
ethers, such as diethyl ether, dioxane, tetrahydrofuran, 
ethylene glycol dimethyl ether or ethylene glycol di 
ethyl ether, nitriles, such as acetonitrile or propionitrile, 
amides, such as dimethylformamide, dimethylacetam 
ide, N-methylformanilide, N-methylpyrrolidone or hex 
amethylphosphoric triamide, esters, such as ethyl ace 
tate, sulphoxides, such as dimethyl sulphoxide, alcohols, 
such as methanol, ethanol or propanol, or acids, such as 
acetic acid. 

If appropriate, processes ((1) and (k) according to the 
invention are carried out in the presence of a suitable 
reaction auxiliary. Suitable reaction auxiliaries are, in 

, particular, inorganic mineral acids, such as, for exam 
ple, hydrochloric acid or sulphuric acid. It is also possi 
ble to employ the phenylhydrazines of the formula 
(VII) which are suitable as starting substances in the 
form of corresponding acid addition salts, such as, for 
example, hydrochlorides. 
When carrying out processes ((1) and (k) according to 

the invention, the reaction temperatures can be varied 
over a substantial range. In general, the processes are 
carried out at temperatures between -—20° C. and 180° 
C., preferably at temperatures between 20° C. and 120° 
C . 

For carrying out processes (d) and (k) according to 
the invention, 0.5 to 10 moles of 1,3-diketone of the 
formula (VIII) or of a corresponding derivative, or 
hydroxyisobenzofuranone of the formula (XIV), and if 
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appropriate 0.01 to 1 mole of reaction auxiliary are 
generally employed per mole of phenylhydrazine of the 
formula (II), or of a corresponding acid addition salt. 
The reaction is carried out and the nitrogen-containing 
N-aryl-heterocycles of the formula (Id) or (11) are 
worked up and isolated by generally customary meth 
ods (cf. also the Preparation Examples). 

If 1,3-diketones of the formula formula (VIII) are 
used in which the substituent R10 differs from the sub 
stituent R1 1'1, the result is, as,a rule, mixtures of isomers 
of compounds of the formula (Id-l) 

R31 R2 

and compounds of the formula (Id-2) 

RIORI (Id-2) 

N O 
/ 

N =0 

N 2 
:13 R2 

The desired reaction products of the formula (Id) may 
be isolated from these mixtures of isomers by customary 
separation processes (distillation, crystallization, chro 
matography). 

Suitable halogenating agents for carrying out process 
(e) according to the invention are customary halogenat 
ing agents. Sulphuryl chloride, elementalchlorine or 
elemental bromine are particularly preferably used as 
halogenating agents. 

Suitable diluents for carrying out process (e) accord 
ing to the invention are inert organic solvents. These 
include, in particular, aliphatic, alicyclic or aromatic, 
optionally halogenated hydrocarbons, such as, for ex 
ample, benzine, benzene, toluene, xylene, chloroben 
zene, o-dichlorobenzene, petroleum ether, hexane, cy 
clohexane, dichloromethane, chloroform or carbon 
tetrachloride. 
When carrying out process (e) according to the in 

vention, the reaction temperatures can be varied over a 
substantial range. In general, the process is carried out 
at temperatures between 0° C. and 150° C., preferably at 
temperatures between 35° C. and 70° C. 
For carrying out process (e) according to the inven 

tion, 1 to 5 moles, preferably 1 to 2 moles, of halogenat 
ing agent are generally employed per mole of nitrogen 
containing N-aryl-heterocycle of the formula (Ie). 
The reaction is carried out and the reaction products 

are worked up and isolated by generally customary 
methods (cf. also the Preparation Examples). 

Suitable halogenating agents for carrying out process 
(i) according to the invention are likewise customary 
halogenating agents. Inorganic acid halides, such as, for 
example, phosphorus oxychloride, thionyl chloride, 
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phosgene, phosphorus tribromide or diphosgene 
(Cl3C—O—CO—-Cl) are particularly preferably used.v 

Suitable diluents for carrying out process (f) accord 
ing to the invention are inert organic solvents These 
include, in particular, aliphatic, alicyclic or aromatic, 
optionally halogenated hydrocarbons, such as, for ex 
ample, benzine, benzene, toluene, xylene, chloroben 
zene, o-dichlorobenzene, petroleum ether, hexane, cy 
clohexane, dichloromethane, chloroform or carbon 
tetrachloride, or basic diluents, such as, for example, 
pyridine. It is also possible to use an appropriate excess 
of halogenating agent simultaneously as the diluent. 

Process (0 according to the invention is preferably 
carried out in the presence of a suitable reaction auxil 
iary. Suitable reaction auxiliaries are, in particular, cus 
tomary auxiliary nucleophiles, such as, for example, 
triphenylphosphine, dimethylaniline or dimethylform 
amide. 
When carrying out process (f) according to the inven 

tion, the reaction temperatures can be varied over a 
substantial range. In general, the process is carried out 
at temperatures between 0° C. and 200° C., preferably at 
temperatures between 30° C. and 150° C. ' 
For carrying out process (f) according to the inven 

tion, 1 to 10 moles, preferably 1 to 5 moles, of haloge 
nating agent and if appropriate 0.01 to 1 mole, prefera 
bly 0.05 to 0.1 mole, of reaction auxiliary are generally 
employed per mole of N-arylpyrazolinone of the for 
mula (IX). 
The reaction is carried out and the reaction products 

are worked up and isolated by generally customary 
methods (cf. also the Preparation Examples). 

Suitable diluents for carrying out processes (g) and 0) 
according to the invention are inert organic solvents. 
These include, in particular, aliphatic, alicyclic or aro 
matic, optionally, halogenated hydrocarbons, such as, 
for example, benzine, benzene, toluene, xylene, chloro 
benzene, o-dichlorobenzene, petroleum ether, hexane, 
cyclohexane, dichloromethane, chloroform or carbon 
tetrachloride. 

Processes (g) and (j) according to the invention are 
preferably carried out in the presence of a suitable reac 
tion auxiliary. Suitable reaction auxiliaries are all cus 
tomary bases. Tertiary amines, such as triethylamine, 
N,N-dimethylaniline,pyridine,N,N-dimethylaminopyri 
dine, diazabicyclooctane (DABCO), diazabicyclono 
nene (DBN) or diazabicycloundecene (DBU) are par 
ticularly preferably used. 
When carrying out process (g) and (j) according to 

the invention, the reaction temperatures can be varied 
over a substantial range. In general, the processes are 
carried out at temperatures between -20° C. and 180° 
C., preferably at temperatures between 0° C. and 150° 

For carrying out process (1) according to the inven 
tion, 1 to 5 moles, preferably 1 to 1.5 moles, of phosgene 
and if appropriate 1 to 5 moles, preferably 1 to 3 moles, 
of reaction auxiliary are generally employed per mole 
of amidrazone of the formula (XIII). 
The reaction is carried out and the reaction products 

are worked up and isolated by generally customary 
methods. 
For carrying out process (g) according to the inven 

tion, 1 to 5 moles, preferably 1 to 1.5 moles, of phosgene 
and if appropriate 1 to 5 moles, preferably 1.0 to 3.0 
moles, of reaction auxiliary are generally employed per 
mole of phenyl hydrazide, of the formula (X). 
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The reaction is carried out and the reaction products 

are worked up and isolated by generally customary 
methods (cf. also the Preparation Examples). 

Suitable diluents for carrying out process (h) accord 
ing to the invention are inert organic solvents. These 
include, in particular, alihatic, alicyclic or aromatic, 
optionally halogenated hydrocarbons, such as, for ex 
ample, benzine, benzene, toluene, xylene, chloroben 
zene, petroleum ether, hexane, cyclohexane, dichloro 
methane, chloroform and carbon tetrachloride, or 
ethers, such as diethyl ether, dioxane, tetrahydrofuran, 
ethylene glycol dimethyl ether or ethylene glycol di 
ethyl ether, ketones, such as acetone or butanone, ni 
triles, such as acetonitrile or propionitrile, amides, such 
as dimethylformamide, dimethylacetamide, N-methyl 
formanilide, N-methylpyrrolidone or hexamethylphos 
phoric triamide, esters, such as ethyl acetate, sulphox 
ides, such as dimethyl sulphoxide, or alcohols, such as 
methanol, ethanol or propanol. 
When carrying out process (h) according to the in 

vention, the reaction temperatures can be varied over a 
substantial range. In general, the process is carried out 
at temperatures between 0° C. and 180° C., preferably at 
temperatures between 50° C. and 150° C. 
For carrying out process (h) according to the inven 

tion, 1 to 3 moles, preferably 1 to 2 moles, of iminocar 
boxylic ester of the formula (XI) are generally em 
ployed per mole of phenylhydrazine of the formula 
(VII). 
The reaction is carried out, and the reaction products 

are worked up and isolated by generally customary 
methods (cf. also the Preparation Examples). 

Suitable diluents for carrying out process (i) accord 
ing to the invention are inert organic solvents The fol 
lowing are preferably used: aliphatic, cyclic or aro 
matic, optionally halogenated hydrocarbons, such as, 
for example, benzine, benzene, toluene, xylene, pentane, 
hexane, heptane, cyclohexane, petroleum ether, ligroin, 
methylene chloride, chloroform, carbon tetrachloride, 
chlorobenzene or dichlorobenzene, ethers, such as di 
ethyl ether, diisopropyl ether, dioxane, tetrahydrofuran, 
ethylene glycol diethyl ether or ethylene glycol di 
methyl ether, ketones, such as acetone, butanone, 
methyl isopropyl ketone or methyl isobutyl ketone, 
esters, such as ethyl acetate, nitriles, such as acetonitrile 

' or propionitrile, or amides, such as dimethylformamide, 
dimethylacetamide, N-methylpyrrolidone or hexame 
thylphosphoric triamide. If alkylating agents of the 
formula (XII) are used in liquid form, it is also possible 
to employ these simultaneously as the diluent, in appro 
priate excess. 

Suitable reaction auxiliaries for carrying out process 
(i) according to the invention are all inorganic and or 
ganic bases which can customarily be used. The follow 
ing are preferably used: alkali metal hydrides, alkali 
metal hydroxides, alkali metal amides, alkali metal car 
bonates or alkali metal hydrogen carbonates, such as, 
for example, sodium hydride, sodium amide, sodium 
hydroxide, sodium carbonate, potassium carbonate or 
sodium hydrogen carbonate, and also tertiary amines, 
such as, for example, triethylamine, N,N-dimethylani 
line, pyridine, 4-(N,N-dimethylamino)-pyridine, 
diazabicyclooctane (DABCO), diazabicyclononene 
(DBN) or diazabicycloundecene (DBU). ’ 
When carrying out preparation process (i), the reac 

tion temperatures can be varied over a substantial 
range. In general, the process is carried out between 
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—20° C. and +150° C., preferably between 0° C. and 
+ 100° C. 
For carrying out process (i) according to the inven 

tion, 1 to 15 moles, preferably 1 to 5 moles, of alkylating 
agent of the formula (XII) and if appropriate 1 to 3 , 
moles, preferably 1 to 2 moles, of reaction auxiliary are 
generally employed per mole of nitrogen-containing 
N-aryl-heterocycle of the formula (Ii). 
The reaction is carried out and the reaction products 

are worked up and isolated by generally customary 
methods (cf. also the Preparation Examples). 

Suitable diluents for carrying out process (1) accord 
ing to the invention are inert organic solvents The fol 
lowing are preferably used: aliphatic, alicyclic or aro 
matic, optionally halogenated hydrocarbons, such as, 
for example, benzine, benzene, toluene, xylene, pentane, 
hexane, heptane, cyclohexane, petroleum ether, ligroin, 
methylene chloride, chloroform, carbon tetrachloride, 
chlorobenzene or dichlorobenzene, ethers, such as di 
ethyl ether, diisopropyl ether, dioxane, tetrahydrofuran, 
ethylene glycol diethyl ether or ethylene glycol di 
methyl ether, ketones, such as acetone, butanone, 
methyl isopropyl ketone or methyl isobutyl ketone, 
esters, such as ethyl acetate, acids, such as acetic acid, 
nitriles, such as acetonitrile or propionitrile, or amides, 
such as dimethylformamide, dimethylacetamide, N 
methylpyrrolidone or hexamethylphosphoric triamide. 
If alkylating agents of the formula (XVI) in liquid form 
are used as reactants, it is also possible to employ these 
simultaneously as the diluent, in appropriate excess. 

Suitable reaction auxiliaries for carrying out process 
(1) according to the invention are all inorganic and 
organic bases which can customarily be used. The fol 
lowing are preferably used: alkali metal hydrides, alkali 
metal hydroxides, alkali metal amides, alkali metal car 
bonates or alkali metal hydrogen carbonates, such as, 
for example, sodium hydride, sodium amide, sodium 
hydroxide, sodium carbonate or sodium hydrogen car 
bonate, and also tertiary amines, such as, for. example, 
triethylamine, N,N-dimethylaniline, pyridine, 4-(N,N 
dimethylamino)-pyridine,diazabicyclooctane( 
DABCO), diazabicyclononene (DBN) or diazabicy 
cloundecene (DBU). 
When carrying out process (1) according to the in 

vention, the reaction temperatures can be varied over a 
substantial range. In general, the process is carried out 
between --20° C. and + 150° C., preferably between 0° 
C. and + 100° C. 
For carrying out process (1) according to the inven 

tion, 1 to 20 moles, preferably 1 to 15 moles, of alkylat 
ing or acylating agent of the formula (XVI) and if ap 
propriate 1 to 3 moles, preferably 1 to 2 moles, of reac 
tion auxiliary are generally employed per mole of nitro 
gen-containing N-aryl-heterocycle of the formula (In). 
The reaction is carried out and the reaction products of 
the formula (Im) are worked up and isolated by custom 
ary methods. 
The active compounds according to the invention 

can be used as defoliants, desiccants, agents for destroy 
ing broad-leaved plants and, especially, as weed-killers. 
By weeds, in the broadest sense, there are to 'be under 
stood all plants which grow in locations where they are 
undesired. Whether the substances according to the 
invention act as total or selective herbicides depends 
essentially on the amount used. 
The active compounds according to the invention 

can be used, for example, in connection with the follow 
ing plants: 
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Dicotyledon weeds of the oenera: Sinapis, Lepidium, 

Galium, Stellaria, Matricaria, Anthemis, Galinsoga, 
Chenopodium, Urtica, Senecio, Amaranthus, Portu 
laca, Xanthium, Convolvulus, Ipomoea, Polygonum, 
Sesbania, Ambrosia, Cirsium, Carduus, Sonchus, Sola 
num, Rorippa, Rotala, Lindernia, Lamium, Veronica, 
Abutilon, Emex, Datura, Viola, Galeopsis, Papaver and 
Centaurea. 
Dicotyledon cultures of the qenera: Gossypium, Gly 

cine, Beta, Daucus, Phaseolus, Pisum, Solarium, Linum, 
Ipomoea, Vicia, Nicotiana, Lycopersicon, Arachis, 
Brassica, Lactuca, Cucumis and Cucurbita. 
Monocotyledon weeds of the genera: Echinochloa, 

Setaria, Panicum, Digitaria, Phleum, Poa, Festuca, 
Eleusine, Brachiaria, Lolium, Bromus, Avena, Cyperus, 
Sorghum, Agropyron, Cynodon, Monochoria, Fimbris 
tylis, Sagittaria, Eleocharis, Scirpus, Paspalum, Ischa 
emum, Sphenoclea, Dactyloctenium, Agrostis, 
Alopecurus and Apera. 
Monocotyledon cultures of the cenera: Oryza, Zea, 

Triticum, Hordeum, Avena, Secale, Sorghum, Pani 
cum, Saccharum, Ananas, Asparagus and Allium. 
However, the use of the active compounds according 

to the invention is in no way restricted to these genera, 
but also extends in the same manner to other plants. 
The compounds are suitable, depending on the con 

centration, for the total combating of weeds, for exam 
ple on industrial terrain and rail tracks, and on paths and 
squares with or without tree plantings. Equally, the 
compounds can be employed for combating weeds in 
perennial cultures, for example afforestations, decora 
tive tree plantings, orchards, vineyards, citrus groves, 
nut orchards, banana plantations, coffee plantations, tea 
plantations, rubber plantations, oil palm plantations, 
cocoa plantations, soft fruit plantings and hopflelds, and 
for the selective combating of weeds in annual cultures. 
The active substances of the formula (I) according to 

the invention are particularly suitable for selectively 
combating weeds of monocotyledon and dicotyledon 
weeds in monocotyledon and dicotyledon crops using 
the pre-emergence and post-emergence method. 
The active compounds can be converted into the 

customary formulations, such as solutions, emulsions, 
wettable powders, suspensions, powders, dusting 
agents, pastes, soluble powders, granules, suspension 
emulsion concentrates, natural and synthetic materials 
impregnated with active compound, and very ?ne cap 
sules in polymeric substances. 
These formulations are produced in a khown manner, 

for example by mixing the active compounds with ex 
tenders, that is liquid solvents and/or solid carriers, 
optionally with the use of surface-active agents, that is 
emulsifying agents and/or dispersing agents and/or 

. foam-forming agents. 
In the case of the use of water as an extender, organic 

solvents can, for example, also be used as auxiliary sol 
vents. As liquid solvents, there are suitable in the main: 
aromatics, such as xylene, toluene or alkylnaphthalenes, 
chlorinated aromatics and chlorinated aliphatic hydro 
carbons, such as chlorobenzenes, chloroethylenes or 
methylene chloride, aliphatic hydrocarbons, such as 
cyclohexane or paraf?ns, for example petroleum frac 
tions, mineral and vegetable oils,.alcohols, such as buta 
no] or glycol as well as their ethers and esters, ketones, 
such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone or cyclohexanone, strongly polar solvents, such 
as dimethylformamide and dimethyl sulphoxide, as well 
as water. 
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As solid carriers there are suitable: for example am 
monium salts and ground natural minerals, such as kao 
lins, clays, talc, chalk, quartz, attapulgite, montmoril 
lonite or diatomaceous earth, and ground synthetic 
minerals, such as highly disperse silica, alumina and 
silicates, as solid carriers for granules there are suitable: 
for example crushed and fractionated natural rocks such 
as calcite, marble, pumice, sepiolite and dolomite, as 
well as synthetic granules of inorganic and organic 
meals, and granules of organic material such as sawdust, 
coconut shells, corn cobs and tobacco stalks; as emulsi 
fying and/or foam-forming agents there are suitable: for 
example non-ionic and anionic emulsi?ers, such as poly 
oxyethylene fatty acid esters, polyoxyethylene fatty 
alcohol ethers, for example alkylaryl polyglycol ethers, 
alkylsulphonates, alkyl sulphates, arylsulphonates as 
well as albumin hydrolysis products; as dispersing 
agents rhere are suitable for example ligninsulphite 
waste liquors and methylcellulose. 

Adhesives such as carboxymethylcellulose and natu 
ral and synthetic polymers in the form of powders, 
granules or latexes, such as gum arabic, polyvinyl alco 
hol and polyvinyl acetate, as well as natural phospholip 
ids, such as cephalins and lecithins, and synthetic phos 
pholipids, can be used in the formulations. Further addi 
tives can be mineral and vegetable oils. . 

It is possible to use colorants such as inorganic pig 
ments, for example iron oxide, titanium oxide and Prus 
sian Blue, and organic dyestuffs, such as alizarin dye 
stuffs, azo dyestuffs and metal phthalocyanine dyestuffs, 
and trace nutrients such as salts of iron, manganese, 
boron, copper, cobalt, molybdenum and zinc. 
The formulations in general contain between 0.1 and 

95 per cent by weight of active compound, preferably 
between 0.5 and 90%. 
For combating weeds, the active compounds accord 

ing to the invention, as such or in the form of their 
formulations, can also be used as mixtures with known 
herbicides, ?nished formulations or tank mixes being 
possible. 

Possible components for the mixtures are known 
herbicides, such as, for example : 

aryloxalkanoic acids, such as 2,4 D, 2,4 DP, 2,4 DB, 
MCPA, MCPP, fluoroxypyr; aryloxy-phenoxy 
alkanoic esters, such as diclofop-methyl, fenoxaprop, 
fluoazifopbutyl, quizalofop, haloxyfop; arylcarboxylic 
acids, such as clopyralid; azinones, such as chloridazon, 
nor?urazon; carbamates, such as phenmedipham; chlo 
roacetanilides such as alachlor, metazachlor, metola 
chlor; dinitroanilines, such as oryzalin, pendimethalin, 
trifluoralin; diphenyl ethers, such as aci?uorfen, bife 
nox, fomesafen, lactofen, oxy?uorfen; ureas, such as 
chlortoluron, ?uormeturon, isoproturon, methabenz 
thiazuron; hydroxylamines, such as alloxydim, sethox 
ydim; imidazolinones, such as imazethapyr, imazame 
thabenz, imazaquin; nitriles, such as bromoxynil, iox 
ynil; oxyacetamides, such as mefenacet; sulphonylureas, 
such as bensulfuron, chlorimuron, chlorsulfuron, met 
sulfuron, thiameturon; thiocarbamates, such as cyclo 
ate, EPTC, molinate, tri-allate; triazines, such as atra 
zine, cyanazine, simazine, simetryne, terbutryne; triazi 
nones, such as ethiozin, hexazinon, metamitron, met 
ribuzin or bentazone, cinmethylin, ?uridone, pyridate 
or dimethazone. Surprisingly, some mixtures also show 
a synergistic action. 

Mixtures with other known active compounds, such 
as fungicides, insecticides, acaricides, nematicides, bird 
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repellents,plant nutrients and agents which improve soil 
structure, are also possible. 
The active compounds can be used as such, in the 

form of their formulations or in the use forms prepared 
therefrom by further dilution, such as ready-to-use solu 
tions, suspensions, emulsions, powders, pastes and gran 
ules. They are used in the customary manner, for exam- ' 
ple by watering, spraying, atomizing or scattering. 
The active compounds according to the invention 

can be applied either before or after emergence of the 
plants. 
They can also be incorporated into the soil before 

sowing. 
The amount of active compound used can vary 

within a substantial range. It depends essentially on the 
nature of the desired effect. In general, the amounts 
used are between 0.001 and 10 kg of active compound 
per hectare of soil surface, preferably between 0.005 
and 5 kg per ha. 

PREPARATION EXAMPLES 

Example 1 

2-[7-Fluoro-3H- l ,4-benzoxazin-2(4H)-on-6Tyl]-4,5,6,7 
tetrahydro-ZH-isoindole-1,3-dione 

’ 0 F o *0 

n j 
N N 

H 

n 
0 

Process (a) 
A mixture of 5 g (0.027 mol) 6-amino-7-?uoro-3H 

l,4-benzoxazin-2(4H)-one, 4.2g (0.027 mol) of 3,4,5,6 
tetrahydrophthalic anhydride and 15 ml of glacial 
acetic acid is re?uxed for 4 hours with stirring. The 
reaction mixture is introduced into ice-water, and the 
solid which has precipitated is ?ltered off with suction. 
After washing and drying, 6.5 g (76% of theory) of the 
abovementioned product are obtained, melting point: 
228°-233° C. 

Precursors 

Example III-1 

6Amino-7-?uoro-3H-l,4-benzoxazin-2(4H)-one 

O 

PU 1&0 HZN N 
H 

22 g (0.1 mol) of 6-nitro-7-?uoro-3H-l,4-benzoxaxin 
2(4H)-one are introduced in portions at 60° C. into a 
suspension of 22 g (0.39 mol) of iron powder in 170 ml 
of 5 per cent acetic acid; during this process, the tem 
perature of the suspension rises to 90° C. The mixture is 
stirred at 90° C. for another 30 minutes and, after cool 
ing, the undissolved components are ?ltered off. The 
?ltration residue is suspended repeatedly in warm meth 
anol and the suspension is ?ltered. The combined meth 
anol ?ltrates are concentrated, after which 13 g (71% of 
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theory) of 6-amino-7-?uoro~3H-1,4-benzoxazin 
2(4H)-one are obtained (mp. >250” C.). 

Example XVII-l 

6-Nitro-7-?uoro 3H- 1 ,4-benzoxazin~2(4H)-one 

O 

To‘ 
OZN N 

H 

4.6 ml of 60 per cent strength nitric acid are added 
dropwise at —5° C. to 0° C. to a solution of 5 g (0.03 
mol) of 7-?uoro-3H-1,4-benzoxazin-2(4H)-one in 50 ml 
of concentrated sulphuric acid. The mixture is then 
stirred for 1.5 hours at 0° C. and then transferred to ice 
and ?ltered off with suction, and residue is washed with 
water.‘ 1 

After drying, 4.8 g (75% of theory) of 6-nitro-7 
?u0ro-3H-l,4-benzoxazin-2(4H)-one with a melting 
point of 196°—202° C. are obtained. 

Example XX-l 

7-Fluoro-3H-l,4-benzoxazin-2(4H)-one 

F a 0 140 
N 
H 

50 g (0.17 mol) of 5-?uoro-2-nitro-phenyl methylsul 
phonyloxyacetate are added in portions at 60° C. to a 
suspension of 5 g (0.89 mol) of iron powder in 450 ml of 
5 per cent strength aqueous acetic acid. During this 
process, the temperature of the suspension rises to 90° 
C. The mixture is stirred for another 30 minutes at 90° 
C. and, after cooling, the undissolved components are 
?ltered off. The ?ltration residue is suspended repeat 
edly in warm methanol and the suspension is ?ltered. 
After concentration, the combined methanol ?ltrates 
give 21.3 g (75% of theory) of 7-?uoro-3H-1,4-benzoxa 
zin-2(4H)-one having a melting point of 199° C. 

Example XIX-1 

ll 
O-C- CH2-O"" SO1CH3 

NO; 

5-Fluoro-2-nitro-phenyl methylsulphonyloxyacetate 
A solution of 92 g (0.53 mol) of methylsulphonyloxa 

cetyl chloride in 250 m1 of toluene is added dropwise 
over a period of 30 minutes to a solution of 92 g (0.40 
mol) of 5-?uoro-2-nitrophenol and 81 ml (0.59 mol) of 
triethylamine in 250 ml of toluene The mixture is stirred 
overnight at room temperature, the triethylamine hy 
drochloride is ?ltered off, and the mixture is then evap 
orated to dryness. 
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This gives 80.4 g (69% of theory) of 5-?uoro-2-nitro 

phenyl methylsulphonyloxyacetate as a waxy solid, 
which can be reacted without further puri?cation. 

IR (CHZCIZ): 180, 1610, 1540 cm-1. 

Example 2 

2-[7-Fluoro-4-propargyl-3H- l ,4-benzoxazin-2(4H)-on 
6-yl]-4,5,6,7-tetrah-ydro-ZH-isoindole-1,3-dione 

0 F 0 éo 

u j 
N N 

I 
“ Cl-bCE cn 

0 

Process (1) 

A solution of 3 g (0.0095 mol) of 2-[7-?uoro-3H-1,4 
benzoxazin-2(4H)-on-6-yl]-4,5,6,7-tetrahydro-2H-isoin 
dole-1,3-dione in 5 ml of tetrahydrofuran is added drop 
wise at 0° C. to a suspension of 0.42 g (0.014 mol, 80% 
in oil) of NaH in 5 ml of tetrahydrofuran. After the 
mixture has been stirred for 30 minutes at room temper 

ature, 1.6 ml (0.014 mol, 80% in toluene) of propargyl 
bromide are added dropwise and the mixture is re?uxed 
for 2 hours with stirring. Aqueous working-up gives 2.5 
(74% of theory) of 2-[7-?uoro-4-propargyloxy-3H-1,4 
benzoxazin-2(4H)-on-6-yl]-4,5,6,7-tetrahydro-2H-iso 
indole- 1-3, dione having a melting point of 189°-190° C. 

Example 8 

3-Chloro-2-[7-fluoro-4-proparggyl-3H-1,4-benzoxazin 
2(4H)-on-6-yl]-4,5,6,7-tetrahydro-2H-indazole 

(3n 0 1&0 
N N 

§ / I 
N 

CHZCE Cl-l 

Process (1') 

A mixture of 3 g (8.8 mmol) of 2-(7-?uoro-4-propar 
gyl-BH-1,4-benzoxazin-2(4H)-on-6-yl)-2,3,4,5,6,7-hex 
ahydro-2H-indazol-3-one and 2.5 ml (27 mmol) of phos 
phorus oxychloride is refluxed for 3 hours. After cool 
ing, the residue is taken up in methylene chloride and 
washed successively with water, 5% sodium hydroxide 
solution and ?nally with water, after which it is dried 
and concentrated. After purifying the residue by col 
umn chromatography (silica gel, petroleum‘ ether/ethyl 
acetate=2:1), 0.8 g (25% of theory) of 3-chloro»2-[7 
?uoro-4-propargyl-3H-1,4-benzoxazin-2(4H)-on-6-yl] 
4,5,6,7-tetrahydro-2H-indazole is obtained. Mass spec~ 

trum: m/z (% rel. int.) 359(80). 
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Precursors 

Example IX-l 
2-(7-Fluoro-4-propargyl-3H-l,4-benzoxazin-2(4H)-on 

6-yl)-2,3,4,5,6,7-hexahydro-2 H-indazol-3-one 

‘ 1= 0 0 

j. 
N 

A mixture of 5 g (0.021 mol) of 7-?uoro-4-propargyl- l5 
3H-l,4-benzoxazin-2(4H)-on-6-ylhydrazine and 3.6 
(0.021 mmol) of ethyl cyclohexane-Z-carboxylate is 
re?uxed for 6 hours in 70 ml of ethanol and 0.3 ml of 

38 
0° C., poured into ice and adjusted to a pH vlaue of 10 
with 6 N sodium hydroxide solution. After ?ltering off 
with suction and drying the residue 6 g (94.5% of the 
ory) of 7-fluoro-4-propargyl-3H-1,4-benzoxazin 

5 2(4H)-on-6-ylhydrazine having a melting point of 146° 
C. are obtained. _ 

The following nitrogen-containing N-aryl-heterocy 
cles of the formula (I) 

O 

I 
N 
I 
R3 

R1 0 

Het R2 

are obtained in a corresponding manner and following 
the general preparation instructions. 

TABLE 1 
Example 

No. R1 R2 R3 Het Melting point/°C. 

3 F H —Cl<l2CN R 217-220 

N 

ll 
0 

4 F 1-1 -COCH3 " 155-163 
- 5 F H —CO2CH2CH1OCH3 " 220 

6 F H —S0;CH3. " 203-208 

7 F H _—-CH1—CECH t") 210.5-212 

N 

0 he 

concentrated hydrochloric acid. The mixture is cooled, 
poured into ice and the aqueous phase is extracted sev- 40 
eral times with methylene chloride. The combined or 
ganic phases are dried and concentrated by evapora- Example A 
tion. 5.] g (71% of theory) of 2-(7-tluoro-4-propargyl 
3H-l,4-benzoxazin-2(4H)-on-6-yl)-2,3,4,5,6,7-hexahy- Post-emergence test 
dro-ZH-indazol-S-one are obtained in ‘this manner.. 45 Solvent: 5 parts by weight of acetone 
Mass spectrum: m/z (% rel. int.): 341(110), 312(10), 

246(15), 204(30). 
Example VII-l 

7-Fluoro-4-propargyl-3H- l ,4-benzoxazin-2(4H)-on-6 
ylhydrazine 

PO O 140 
H2N-HN N I 

I 
~ CHZCECH 

A saturated aqueous solution of 2,4 g (0.035 mol) of 
sodium nitrite is added dropwise to a solution of 6 g 
(0.027 mol) of 6-amino-7-fluoro-3H-l,4-benzoxazin~2 
(4H)one in 30 ml of concentrated hydrochloric acid at 
0° C. and the mixture is stirred for a further 2 hours at 
0’ C. The reaction mixtuer is cooled to —30° C. and a 
solution consisting of 13 g (0.069 mol) of tin(IIO chlo 
ride in 12 ml of concentrated hydrochloric acid is added 
dropwise. The mixture is stirred for a further 8 hours at 

60 

Emulsi?er: 1 part by weight of alkylaryl polyglycol 
ether 
To produce a suitable preparation of active com 

pound, 1 part by weight of active compound is mixed 
with the stated amount of solvent, the stated amount of 
emulsi?er is added and the concentrate is diluted with 
water to the desired concentration. 

Test plants which have a height of 5-15 cm are 
sprayed with the preparation of the active compound in 
such a way as to apply the particular amounts of active 
compound desired per unit area. The concentration of 
the spray liquor is so chosen that the particular amounts 
of active compound desired are applied in 1000 l of 
water/ha. After three weeks, the degree of damage to 
the plants is rated in % damage in comparison with the 
development of the untreated control. The ?gures de 
note: 
0%=no action (like untreated control) 
100% =total destruction 
In this test, a very good herbicidal action, combined 

with a good tolerance by crop plants is shown, for 
example, by the compounds of Example Nos.l,2,3,4,5 
and 7. 










